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http://edac-dap.northerngulfinstitute.org/thredds/dodsC/ncom/
region7/ncom_glb_reg7_2009110300.nc.html

http://dods.ndbc.noaa.gov/thredds/dodsC/data/ocean/
15319/15319o9999.nc.html

No Standard 
Name attribute No NAVO code

Different Long Names

Heterogeneity

Text

Example two NetCDF files via OPeNDAP in 
the marine domain
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Interoperability using ontologies 
formal community agreements of 

controlled vocabularies
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Can we envision a common 
semantic framework to solve 

ontology wranglings ?





Type of Components
• Registry and Repository - Manages and stores, 

resources, triples, rules, mappings etc. Enables 
collaboration for maintaining ontologies.

• Harvester - reads metadata and data and 
converts it to RDF.

• Semantic Graph Builder - builds RDF triples 
including instances from the harvester, rules, 
domain ontologies, ontology mappings etc.

• Faceted Browser - Displays results organized 
by categories.
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• Harvester - reads metadata and data and 
converts it to RDF

• Semantic Graph Builder - builds RDF triples 
including instances from the harvester, rules, 
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Register



Create ontologies from 
scratch





Update and Revisions



Browse



Use - Get the RDF
http://mmisw.org/ont?form=rdf&uri=http://

mmisw.org/ont/argo/qualityFlag

http://mmisw.org/ont?form=rdf&uri=http://mmisw.org/ont/argo/qualityFlag
http://mmisw.org/ont?form=rdf&uri=http://mmisw.org/ont/argo/qualityFlag
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SELECT ?property ?value 

WHERE 
{<urn:ogc:def:datatype:iso-19107::gm_polyg
on> 

?property ?value. } 

SPARQL Queries



http://mmisw.org/ont/sparql.html

http://mmisw.org/ont/sparql.html
http://mmisw.org/ont/sparql.html


SPARQL Result



Handling of URNs
http://mmisw.org/portal/#http://mmisw.org/ont/ogc/def

http://mmisw.org/portal/#http://mmisw.org/ont/ogc/def
http://mmisw.org/portal/#http://mmisw.org/ont/ogc/def


Easy Mapping



Collaboration 

• Managing of groups 

• Managing of threads / issues

Good example: http://www.knoodl.com

Functionality to be implemented by MMI OOR

http://www.knoodl.com
http://www.knoodl.com


Main Components
• Registry and Repository - Manages and stores, 

resources, triples, rules, mappings etc. Enables 
collaboration for maintaining ontologies.

• Harvester - reads metadata and data and 
converts it to RDF

• Semantic Graph Builder - builds RDF triples 
including instances from the harvester, rules, 
domain ontologies, ontology mappings etc

• Faceted Browser - Displays results organized 



Harvester
Representation of original data model in Resource 
Description Framework (RDF)



Observation 
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property

Sea water Temperature

define in

MBARI 
SOSbounded 

by

36.69 -122.338 0
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corner 

value
crs

EPSG:6.5:4329 

Mooring feature of 
interest

Monterey 
Bay

…
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Observation graph in an RDF model?
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Observation graph in an RDF model?
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Uniform Resource Identifier 

- http://somehost/absolute/URI/resource.jpg
- ftp://somehost/resource.txt
- urn:issn:1535-3613
- mailto:infobot@ex.com?subject=subscribe
- SIN://16137224697

“ Most fundamental web 
stuff ”

Tim Berners Lee

http://somehost/absolute/URI/with/absolute/path/to/resource.txt
http://somehost/absolute/URI/with/absolute/path/to/resource.txt
mailto:infobot@ex.com?subject=subscribe
mailto:infobot@ex.com?subject=subscribe


Main Components
• Registry and Repository: Manages and stores, 

resources, triples, rules, mappings etc. Enables 
collaboration for maintaining ontologies.

• Harvester - reads metadata and data and 
converts it to RDF

• Semantic Graph Builder - builds RDF triples 
including instances from the harvester, rules, 
domain ontologies, ontology mappings etc

• Faceted Browser - Displays results organized 
by categories



Adds rules and 
mappings

[CF_Parameters_to_URI_and_are_observed
_Properties:  

(?dataset cdm:variable ?var)

strConcat("http://mmisw.org/ont/cf/
parameter/",?var,?prop) -> 

(?dataset om:observedProperty ?prop)]

Example using JENA rules

Translation
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After applying inference

<http://motherlode.ucar.edu:8080/thredds/
fileServer/station/metar/
Surface_METAR_20091007_0000.nc>
      
a     
  
<http://mmisw.org/ont/ooi-ci/om#Observation> , 
rdfs:Resource , 
cdm:Dataset ;

Example using n3 syntax
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cdm:variable 
"precipitation_amount" , "snowfall_amount" , "weather" , 
"numChildren" , "cloud_area_fraction" , "lastChild" , 
"cloud_base_altitude" , "region" , "air_temperature" , 
"wind_from_direction" , "report" , "pressure" ....

<http://mmisw.org/ont/ooi-ci/om#observedProperty>
"http://mmisw.org/ont/cf/parameter/visibility_in_air" , 
"http://mmisw.org/ont/cf/parameter/wind_from_direction" , 
"http://mmisw.org/ont/cf/parameter/weather" ....

After applying inference
<http://motherlode.ucar.edu:8080/thredds/fileServer/
station/metar/Surface_METAR_20091007_0000.nc>

http://mmisw.org/ont/ooi-ci/om#observedProperty
http://mmisw.org/ont/ooi-ci/om#observedProperty
http://mmisw.org/ont/cf/parameter/visibility_in_air
http://mmisw.org/ont/cf/parameter/visibility_in_air
http://mmisw.org/ont/cf/parameter/wind_from_direction
http://mmisw.org/ont/cf/parameter/wind_from_direction
http://mmisw.org/ont/cf/parameter/weather
http://mmisw.org/ont/cf/parameter/weather
http://motherlode.ucar.edu:8080/thredds/fileServer/station/metar/Surface_METAR_20091007_0000.nc
http://motherlode.ucar.edu:8080/thredds/fileServer/station/metar/Surface_METAR_20091007_0000.nc
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http://motherlode.ucar.edu:8080/thredds/fileServer/station/metar/Surface_METAR_20091007_0000.nc


Main Components
• Registry and Repository: Manages and stores, 

resources, triples, rules, mappings etc. Enables 
collaboration for maintaining ontologies.

• Harvester - reads metadata and data and 
converts it to RDF

• Semantic Graph Builder - builds RDF triples 
including instances from the harvester, rules, 
domain ontologies, ontology mappings etc

• Faceted Browser - Displays results organized 
by categories



Faceted Browser



Ontology editors draft 
evaluation

http://www.oceanobservatories.org/spaces/display/
CIDev/Review+of+online+ontology+editors

http://www.oceanobservatories.org/spaces/display/CIDev/Review+of+online+ontology+editors
http://www.oceanobservatories.org/spaces/display/CIDev/Review+of+online+ontology+editors
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Other Projects



http://tw.rpi.edu/portal/SESF

Tetherless World Constellation Semantic 
eScience Framework

harvesting

conversion to 
inference graph

faceted browser

http://tw.rpi.edu/portal/SESF
http://tw.rpi.edu/portal/SESF
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30 organizations 
from over a 
dozen nations

Semantic Mediation across 
coastal web atlaseshttp://ican.ucc.ie 

http://ican.ucc.ie/
http://ican.ucc.ie/
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Marine Irish Digital Atlas

Oregon Coastal Atlas

User view

Mapping Layer Themes 



Tagging Web Services with ontologies 
makes life easier

Example response to "describeRecord" SOS operation
Catalogue Services for the Web (CSW) - ISO 19139 profile



OGC Ocean Science
Interoperability Experiment

OGC World initiative to 
advance standards for 
advancing interoperability 
o f o c e a n o b s e r v i n g 
systems. 



Sensor Observation Services (SOS) 
categorized for the OGC Oceans IE / 

OOSTethys



Hydroseek faceted browser





ESIP Semantic Web Testbed

• Find all the precipitation datasets that are 
distributed through “HTTPServer” and have 
the encoding format “Binary”?

• Search water related dataset/services 
simultaneously from popular catalogues, e.g. 
GCMD, NCDC, GOS, ECHO, ESG.



Architecture

Technical Specifications:

•  Open source framework 
Sesame 2.3 and MySQL 
5.0 are used as backend  
ontology repository.

•   Apache Tomcat 5.5.28 
and Axis 1.2 are used to 
deploy inference services

•   Web Protégé is used as 
web-based ontology editor.

•   Java servlet and Ajax are 
used to develop online 
interface for semantic 
registration.

Prototype available at: http://testbed.gmu.edu/swtestbed

http://testbed.gmu.edu/swtestbed
http://testbed.gmu.edu/swtestbed


GUI-Web-based Ontology Editor



GUI-Direct RDF Registration



GUI- Runtime Search and Registration



Conclusions

Better define where do we need to 
provide semantic tagging of data metadata:

• provider
• client
• other - shared semantic data center ?



Conclusions

Home for inference graph:

• provider
• client
• other - shared semantic data center ?



Need to enable in parallel automatic 
vs human concepts mapping
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Need more ontologies and rules 
that enable end use of data



Advance tools for better 
collaboration of ontology 

development



Governance



Thank you
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